Objective: The other race effect, also known as own race bias, refers to the enhanced ability to 21 recognize faces belonging to one's own race relative to faces from another race. The other race 22 effect is associated with increased amygdala response in healthy individuals. The amygdala is a 23 key node in emotion processing which shows impaired functioning in depression and has been 24 proposed to be a marker of depressive state. We investigated the impact of the other race effect 25 on amygdala responses in depression. 
Introduction 44
The other race effect, also known as own race bias, describes the phenomenon of stronger 45 recognition of faces to one's own race as compared to another race. While race and ethnicity 46 are often used interchangeably, race generally refers to physical features and is associated with 47 biology while ethnicity is associated with cultural factors such as language and customs. The 48
other race effect has been demonstrated in healthy individuals amongst different races [25] , is 49 evident in infants [22, 23] , and has been attributed to reduced exposure to other races or 50 motivation to individuate faces of other races [33] . 51 Greater amygdala activation has been linked with the other race effect in healthy individuals [8, 52 17, 27] . The amygdala is engaged by highly salient stimuli and is a key node in emotion 53 processing, notably in the discernment of emotional facial expressions and in particular for 54 negative expressions [6, 7, 30 ].An increased amygdala response to sad facial expressions is a 55 widely replicated finding in major depression and has been proposed to be a marker of a current 56 depressive state [2, 14, 15, 31] . 57
However, if the other race effect is present in major depression and in turn engages the 58 amygdala during facial processing, then the effect becomes a source of variance and is a 59 potential confound in amygdala responses to emotional facial expressions. On the other hand, if 60 increased amygdala activation reflects engagement primarily to the emotional expression, rather 61 than to other aspects of facial processing including race, then the effect would not be observed. 62
Behavioural evidence of the other race effect in mental health disorders has been reported in 63 schizophrenia and autism, both disorders are associated with pervasive deficits in processing 64 facial expressions [28, 35] .However, the effect has not been examined in major depression, only 65 in healthy individuals who had undergone a sad mood induction, in which the other race effect 66
was not observed regardless of the emotional facial expression [20] . The findings were 67 understood as due to participants scanning and noting more features of the face during sad 68 4 mood induction, which suggest that the other race effect would not be expected in major 69
depression. 70
We sought to examine the other race effect on amygdala responsivity to sad facial expressions 71 in major depression. We applied a region of interest analysis to the amygdala given the findings 72 of increased amygdala activation associated with the other race effect in healthy individuals [8, 73 17, 27] and the specificity of amygdala responses to sad facial expressions in major 74 depression[2, 14, 15, 31]. The stimuli were standardized Ekman faces [11] , a widely used set of 75 facial expressions which are restricted to faces of Caucasian adults. We expected to observe 76 the other race effect in healthy participants with increased amygdala activation, but whether the 77 effect would be evident in major depression was less clear. 78
Material and Methods 79
The study was approved by the Cambridgeshire 4 NHS Research Ethics Committee, NHS 80
Health Research Authority, and all participants had provided informed written consent. 81
Participants were 30 individuals with major depression(mean age 39.4 years) and 23 healthy 82 individuals (mean age 38.8 years)recruited from the community (Table 1) . Participants were 83 self-identified as Caucasian, Asian or African American, and there were no differences in age or 84 gender between patients with depression and heathy controls (all p>0.05), or in age (p=0.48), 85 gender (p=0.25) or depressive severity (p=0.61) between the Caucasian and the Asian/African 86 American participants. None of the participants with major depression were taking 87 antidepressant medication or had been in psychotherapy treatment for a minimum of 4 weeks. 88
Healthy participants had no history of psychiatric illnesses. Full inclusion and exclusion criteria 89 are described in Fu et al. [13] . Region of interest analysis was performed using the MarsBar tool in SPM8 118 6 (http://marsbar.sourceforge.net/). The BOLD responses for left and right amygdalae were 119 extracted separately for each subject in the contrast of interest. A multivariate analysis of 120 variance (MANOVA)was performed for left and right amygdala separately using the extracted 121 values with ethnicity as the between group measure (Caucasian, non-Caucasian). 122
Results

123
There was a significant effect of race on amygdala activation (F2,48=5.025, p=0.010) (Figure 1 In the present study, we had sought to focus on amygdala activation and we used sad facial 181 expressions as the stimuli because of their particular salience in major depression [30] . Whether 182 the other race effect would be observed with other emotional face expressions requires further 183 investigation. As the facial stimuli were all Caucasian, we were not able to confirm whether the 184 other race effect would be found for Caucasian participants with depression viewing non-185 Caucasian faces. 186
Conclusion 187
In conclusion, increased amygdala activation was associated with the other race effect in both 188 healthy participants and in individuals with major depression. The amygdala has a key role in 189 emotion processing, social cognition and in the regulation of social behavior [1] . The potential 190 9 interaction of these effects and the implications for the impairments in social interactions that 191 are already evident in depression require further investigation. 192
